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p < 0.0001). loss of this improvement during follow-up was relatively high
(loss index = 0.86 vs 0.44, P = 0.013), so that the net improvement at 6
months was one third that seen with the more severe stenoses (net gain =
0.17 vs 0.48 mm, p < 0.0001). Moreover, a substantial proportion of stenoses
were more severely narrowed 6 months after the procedure than before
(29.0% YS 15.4%, P < 0.0001).
Conclusion. Treatment of "insignificant" stenoses is relativelyfrequent. De-
spite more aggressive balloon sizing, short and intermediate term results are
disappointing.
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1761-41 Angloplasty in Borderline Lesions of <50% Diameter
Stenosis for Unstable or Post-Infarction Angina is not
a Benign Procedure
Waqar H. Ahmed, Clyde R. Meckel. Robert N. Piana. Deborah Manuelian,
Burt Adelman. John A. Bittl, Hirulog Angioplasty Study Investigators. Brigham and
Women:' Hospital, Boston, MA
Absence of a significant lesion of :;:50% diameter stenosis is considered
a contraindication to PTCA. In unstable or post-infarction angina, however,
PTCA of borderline lesions of <50% diameter stenosis may be warranted
because of the dynamic nature of cyclic flow reduction due to intermittent
platelet plugging. To define the clinical and angiographic outcome of PTCA of
borderline lesions, we analyzed the results in patients undergoing PTCA for
unstable or post-infarction angina in the Hirulog ,. Angioplasty Study. Of 3051
patients with validated clinical data and films analyzed in the Core Angio-
graphic Laboratory, 227 (7.4%) had PTCA performed exclusively for lesions
<50% diameter stenosis. In this group of patients, the mean pre-treatment
stenosis was 40 ± 9% (range, 0-49.9%). and the mean post-angioplasty
stenosis was 26 ± 15% (range, -20-100%). In comparison with patients
with more severe lesions, patients with borderline lesions of <50% stenosis
had similar age, sex distribution, incidence of rest angina, and PTCA compli-
cation rates:
<50% stenosis ?:50% stenosis Pvalue
n 227 2824
Procedural success (%) 93.0 851 0001
Abrupt vessel closure (%) 49 5.8 0.55
Death (%) 00 0.5 0.31
Myocardial infarction (%) 2.6 3.2 067
Emergency bypass (%) 2.2 2.2 0.99
Clinical restenosis (%) 113 13.1 0.60
Clinical restenosis results at 6 months (death. MI, or revascularization)
were available for 1387 (45%) patients.
In summary, these results suggest that PTCA of lesions <50% diameter
stenosis is not a benign procedure and carries similar risks as PTCA for more
severe lesions. This warrants a cautious approach to intervention in such
lesions and further study into their natural history.
5:00
1761-51 Evolution of Angiographic Thrombus Formation and
Dissection Following PTCA in Unstable Angina
John A. Ambrose. Orlandino D. Almeida. Denise Ratner, Samin K. Sharma,
Jonathan D. Marmur, Sabino Torre, Douglas Israel. TAUSA trial. Mount Sinai
Hospital. New York, NY
Acute closure and adverse in hospital clinical events are increased following
PTCA in unstable angina. Both thrombus (T) and dissection (D) post PTCA
are associated with increased adverse events. However, the time course of
development of T or D post PTCA has not been studied. In the TAUSA trial,
unstable angina patients were blindly randomized to intracoronary Urokinase
or placebo administered during and immediately following PTCA of the cul-
prit lesion. Angiograms were read blindly by a core lab and characterized at
1 & 15 minutes following PTCA for T or D. D was divided into minor (linear
extraluminal cap without luminal compromise) and major (spiral D or D caus-
ing >50% diameter reduction). T was defined as one or more filling defects
at the PTCA site.
Thrombus Major Dissection
1 min. 15 min. 1 min. 15 min.
All pts (n = 4591 4.4% 14.8%* 6.7% 9.2%
Urokinase (n = 2261 4.1% 11.9°/0* 5.9% 10.1%t
Placebo (n = 233) 4.8% 17.5%* 7.4% 8.3%
• p < 0.00515 min. vs. 1 min.; t p = 0.10 15 min. vs 1 min.; all other NS
For all pts and for Urokinase and Placebo, angiographic T increased at 15
vs. 1 min post PTCA. There was a trend to an increase in major D with Uroki-
nase at 15 min but not in the placebo group. Any D (major or minor) was
noted with placebo in 24% and 29% at 1 and 15 min. respectively and in
27% and 32% with Urokinase, p = NS. Thus, T formation develops gradu-
ally following PTCA and is time dependent probably related to activation of
coagulation. D is usually present immediately after PTCA secondary to the
mechanical trauma of balloon' dilatation. Urokinase given immediately after
PTCA may increase the evolution to major D.
5:15
PTCA in the Elderly: Epidemiology, Clinical Risk
Factors and Their Relationship to Outcomes
David Wennberg, David J. Malenka, John Robb, Mirle A. Kellett Jr.,
Samuel Shubrooks, William A. Bradley, Michael J. Hearne, Peter VerLee,
Hebe Quinton, Gerald T. O·Connor. Northern New England Cardiovascular Disease
Study Group. Dartmouth-Hitchcock Medical Center, Lebanon NH
We report on 521 patients :;:80 years old (AGED) from a regional, population-
based study of 12,902 hospitalizations for PTCA between 10/89-12/93. Over
this time period, the proportion of AGED doubled to 4.4%. Compared to
younger patients, AGED were more likely female, had fewer cardiac risk fac-
tors and more severe coronary disease. They had more urgent procedures
and more complex lesion type. AGED clinical success was 91.36%. Their risk
of nonfatal M I or CABG was similar to younger patients.
Age ~59 60-69 70-79 ~80
(n = 5591) (n = 3968) (n = 2822) (n = 521)
Female (%1 22.4 33.2 45.5 56.5 t
Smokers (%1 47.6 27.2 16.0 10.4t
Multiwvessel disease (%) 319 39.8 45.1 57.9 t
Lesion type B/C (%) 50.7 53.0 53.4 59.6 t
Priority urgent (%) 575 58.6 61.9 72.2 t
Nonfatal MIlCABG (%) 459 5.09 4.53 519
Death (%) 0.27 0.76 1.91 3.45t
Clinical Success* (%) 95.14 94.15 93.58 91.36t
Multivariate OR Death (%) 1 2.46 6.33 9.09
(t P < 001)(* no MI/CABG/Death and ~1 lesions dilated)
Their risk of death was substantially increased and remained increased
in a multivariate model controlling for risk factors. We conclude that clini-
cal success following PTCA for the AGED is good. However, they have an
increased risk of fatal outcomes following PTCA. This information may be
helpful in counseling the rapidly growing number of AGED patients contem-
plating PTCA.
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A Study in Ventricular-Ventricular Interaction: Single
Right Ventricles Compared with Systemic Right
Ventricles In a Dual Chambered Circulation
Mark A. Fogel. Paul M. Weinberg, Kenneth E. Fellows. Eric A. Hoffman. The
Children's Hospital ofPhiladelphia, Philadelphia. PA 19104
Ventricular-ventricular interaction (W) is known to occur in the normal hu-
man heart. Because a subgroup of single right ventricle pts who have under-
gone the Fontan procedure (F) present in ventricular failure, we compared
systemic right ventricles with and withoul a mechanically coupled left ventri-
cle to determine the biomechanical effects of ventricular interdependence.
A magnetic resonance tagging technique which lays stripes down on the
myocardium called spatial modulation of magnetization was employed to
examine 18 pts with systemic right ventricles: 7 F and 11 with transposition
of the great arteries who have undergone an atrial inversion operation (Ala).
The systolic motion of the intersection points were tracked to determine re-
gional twist, radial motion and finite strain analysis was applied to the grid
lines to derive principle E1 strains at the atioventricular and apical short axis
levels and in 4 anatomic wall regions.
Strain: Strain was greatest (-0.2 ± 0.02 at the posterior wall at the atri-
oventricular valve) and heterogeneity of strain least (coefficient of variation
0.46 ± 0.03 at the inferior wall at the atrioventricular valve) in pts with Ala
(6/8 regions). Marked differences were noted in strain distribution within a
given region, from endocardium to epicardium (strain distribution across the
thickness of the myocardium). and from atrioventricular valve to apex (strain
distribution along the ventricular long axis) between pt subtypes and the nor-
malleft ventricle.
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Twist and radial motion: Contrary to the normal human left ventricle which
twists uniformly counterclockwise. the right ventricles of both F and AIO
twisted clockwise in the posterior or inferior walls, counterclockwise in other
walls, and met at a "transition zone" of no twist. Radial shortening was great-
est in the superior wall of both F andAIO pts. Inferior walls of Fpts and septal
walls of AIO pts moved paradoxically in systole.
Conclusion: Marked differences in regional wall motion and strain were
demonstrated in systemic right ventricles. depending upon the presence of
a left ventricle to augment its function. VV seems to play an important role in
affecting the biomechanics of systemic right ventricles. These observations
were markedly different from the normal human left ventricle. These may
lay a foundation for the evaluation of surgical outcome relative to regional
myocardial mechanics and yield a clue to single right ventricle failure.
4:15
Correlation Between the Stress-Velocity Index and
the Mean dP/dt During Isovolumetrlc Contraction, a
New Index of Contractility Well Suited for Patients
with Congenital Heart Disease
Jonathan Rhodes. Gerald R. Marx, Frances Andruskiewicz, Barbara A. Romero,
Yvette B. Dambach. Susan Aylain. Nicholas S. Apostolos. Tufts New England
Medical Center, Boston. MA
The mean dP/dt during isovolumetric contraction (DP/DTic) is a new, non-
invasive index of contractility that has been found to approximate and closely
correlate with invasive measurements of peak dP/dt. It can be estimated
from the equation:
DP/DTic = (Ao diastolic pressure - 10llisovolumetric contraction time
(ICT).
The purpose of this study was to compare assessments of contractility
derived from estimates of DP/DTic with those obtained from measurements
of the stress-velocity index (SVI). an established. load-independent index of
contractility. Standard methods were used to measure the SVI. The ICT (the
time between mitral valve closure and Ao valve opening) was measured from
M-mode echo tracings of the Ao and mitral valves. Ao diastolic pressure was
measured with a BP cuff. 21 patients (pts), aged 1-19 years. with symmetric
LV systolic function, were studied. DP/DTic correlated well with SVI. r = 0.70.
p < 0.001. Furthermore. 7/9 pts with DPIDTic below 800 mmHg/sec had SVI
> 2 standard deviations below normal, whereas 8/B pts with DP/DTic > 1000
mmHg/sec had normal or increased SVI. Conclusion: 1) DP/DTic provides
assessments of contractility that agree well with those provided by SVI. 2)
DP/DTic < BOO mmHg/sec strongly suggests abnormally depressed contrac-
tility. whereas a DP/DTic > 1000 mmHg/sec indicates normal contractility. 3)
DP/DTic is a function only of pressure and time and, in contrast to the SVI.
its measurement and interpretation are not confounded by the abnormalities
of ventricular anatomy. morphology and segmental wall motion commonly
encountered among pts with congenital heart disease. It therefore may be
an ideal non-invasive index of contractility in this subset of patients.
4:30
1762-31 Modified Ultrafiltration Reduces Airway Pressures
and Improves Lung Compliance After Congenital
Heart Surgery
Jon N. Meliones. J. William Gaynor. Barbara G. Wilson. Frank H. Kern. Scott
R. Schulman. Ian R. Shearer. William J. Greeley, Ross M. Ungerleider. Duke
Children's Hospital, Durham. NC
Following surgery for congenital heart disease (CHD) decreased Dynamic
Compliance (DC) (tJ.volume/tJ.pressure) results in increased airway pres-
sures. impaired cardiovascular function and prolonged mechanical ventila-
tion. Modified ultrafiltration (MUF) reduces total body water, promotes hemo-
concentration after separation from cardiopulmonary bypass (CPB). and may
improve cardiorespiratory performance. MUF is accomplished by connect-
ing the arterial cannula in series to a roller pump. an ultrafilter and the venous
cannula. To determine the acute effects of CPB and MUF on respiratory me-
chanics (RM) after surgery for CHD. 18 pts were evaluated.
The control (CTL) group consisted of 7 pts age 1 wk-9 mo and wgt 2.5-7
kg. The 11 successive pts who underwent MUF were aged 1 wk-9 yrs and
wgt 3.5-23.9 kg. Diagnoses of the study group included TOF (3). AVSD (2).
AS (1). cor triatriatum (1), DORV (1), HLHS (1). MS (1) and truncus arteriosus
(1). RM were measured in the OR using a pneumotach and RM monitor. The
peak airway pressure and peak end expiratory pressure were obtained Pre
CPB. Post CPB and Post MUF (20 min post CPB in eTL group) with the tidal
volume held constant. Following 17 ± 2 min of MUF. the HCT increased from
17 ± 1 to 39 ± 3% p = 0.0002.
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Group Pre CPB DC Post CPB DC Post MUF or 20
min post CPB DC
ClL(n ~ 7) 4.B ± 0.8 3.7 ± 0.5' 3.8 ± 0.4'
MUFln=111 11.3 ± 33 8.0 ± 2.2# 10.1 ± 2.3'
, = P< 0.05 vs Ctl Pre CPB. # = P < 0.05. r = p = ns vs MUF Pre CPB
In the CTL group there was a significant reduction in DC after CPB which
persisted 20 min after CPB. However, in the MUF group the reduction in DC
after CPB was reversed by MUF. MUF improves DC. possibly due to a reduc-
tion in lung water. By increasing DC. MUF allows a reduction in airway pres-
sures thereby potentially decreasing the negative impact of elevated airway
pressures on cardiovascular function and improving cardiorespiratory inter-
actions. These acute findings suggest that MUF may improve cardiorespira-
tory function thereby decreasing length of ventilation and length of hospital
stay. Randomized studies are therefore indicated.
4:45
Importance of Microdeletions of Chromosomal
Region 22q11 In the Etiology of Congenital
Conotruncal Malformations: A 2 Year Prospective
Study
Steven A. Webber. Eli Hatchwell, John C.K. Barber. John A. Crolla. Anthony
P. Salmon. Barry R. Keeton. Nick R. Dennis, I. Karen Temple. Southampton General
Hospital & Wessex Regional Genetics I.iJboratory. Salisbury. UK
Microdeletions of 22q1 1 are awell recognised cause of DiGeorge Syndrome,
Velocardiofacial syndrome and familial conotruncal heart disease. We sought
to clarify the importance of 22q 11 microdeletions and other identifiable cy-
togenetic abnormalities in the etiology of conotruncal malformations and to
establish clinical-genetic correlations. From 6/92-8/94 we prospectively stud-
ied 39 consecutive infants presenting to a regional pediatric cardiac centre
with a conotruncal malformation. Diagnoses were: tetralogy (21 ), pulmonary
atresia NSD (8), DORV (3). type B 1M (3), truncus (2). absent pulmonary
valve syndrome (1) and isolated right aortic arch (1). 17 (44%) were consid-
ered dysmorphic by a clinical geneticist. In 5 cases the dysmorphic features
were major. but no firm diagnosis was established on clinical grounds. One
of these patients was shown to have an unbalanced translocation involv-
ing chromosomes 4 & 16. Twelve patients had subtler dysmorphic features.
Nine of these cases were prospectively considered to have phenotypic ap-
pearances consistent with microdeletion of 22qll. In 7/9 the diagnosis was
confirmed using fluorescence in situ hybridisation (FISH); 7 cases were con-
firmed using the cosmid EO and in one case with an equivocal result with
cEO, hemizygosity of the 22q1 1 region was confirmed with use of a sec-
ond cosmid for the TUPLE-1 gene region (cH487). FISH on samples from 19
infants considered free of phenotypic appearances of 22q1 1 microdeletions
were all negative. Amongst the deleted patients. thymic aplasia was demon-
strated at the time of cardiac surgery in 3. In the other 4 deleted patients no
thymic shadow was evident on neonatal CXR. T cell studies were performed
in 5 of the 7 deleted patients & were normal in 3 cases. Serious infection
arose in only 1 patient with 22q 11 deletion but with normal T cell studies.
Transient symptomatic hypocalcemia developed in 2 patients. both deleted
for 22q1 1. We conclude that 22q1 1 microdeletions are clinically recognisable
in early infancy and constitute one of the commonest identifiable genetic
causes of congenital head disease. Thymic aplasia is common in deleted
patients, though serious infections are rare. These observations have impor-
tant implications for transfusion management. long term follow-up and for
genetic counselling.
5:00
'762-51 Late Endothelial Dysfunction Following Kawasaki
Disease
Rami Dhillon, Peter Clarkson, Margot Nash. Ann E. Donald, Amanda J. Powe.
Vas Novelli, Michael J. Dillon. John E. Deanfield. Great Ormond Street Hospital for
ChJ1dren NHS Trust London. UK
Kawasaki disease (KD) is a multi-system vasculitis which often involves the
coronary arteries in the acute stage. Long-term complications such as my-
ocardial infarction and sudden death are recognised. but the incidence and
determinants of vascular damage which may predispose to late events are
unknown.
We used external high resolution ultrasound to study endothelial function
in the systemic arteries of 10 patients. a median of 11 (5-17) years after acute
KD. and in 10 age and sex matched controls. The median age of the patients
was 13 (11-18) years. Only one patient had coronary artery abnormalities
detected during the acute illness and none had current clinical or hema-
tological evidence of acute inflammation. All subjects were normotensive,
non-smokers and on no vasoactive medication. Brachial artery diameter was
measured at rest. in response to reactive hyperemia (RH) (With flow increase
